Nineteen compounds, including seven triterpenoids (17), five steroids (812), four cyclohexenone derivatives (1316), two benzenoid glycosides (17 and 18) and one lignan (19), were isolated and separated from the leaves of Pandanus utilis through bioactivity-guided fractionation. Among them, one new lanosteroltype triterpenoid was found and named as (24R)-24-methyl-5-4-demethyllanosta-9(11),25-dien-3-ol (1). The structures of the isolates were determined by mass and spectroscopic analyses, and the compounds were subjected to anti-inflammatory, anti-oxidative and cytotoxic assays. Pandanus, with about 700 species, is the largest genus of Pandanaceae, and mainly distributed over the tropics and subtropics. Pandanus plants are palm-like shrubs possessing pineapple-like fruits, and are used as folk medicine and as ornamentals [1] . However, literature on Pandanus is rare, and only four species, P. amaryllifolius, P. odoratissimus, P. tectorius and P. fascicularis, have been studied for their pharmacological activities, such as anticancer [2] , anti-hyperglycemic [3-6], antihyperlipidemic [7] , and antiviral [8, 9] . In the current study, the ethyl acetate portion of P. utilis showed significant antiinflammatory activity, and was chosen for further phytochemical investigation.
Pandanus, with about 700 species, is the largest genus of Pandanaceae, and mainly distributed over the tropics and subtropics. Pandanus plants are palm-like shrubs possessing pineapple-like fruits, and are used as folk medicine and as ornamentals [1] . However, literature on Pandanus is rare, and only four species, P. amaryllifolius, P. odoratissimus, P. tectorius and P. fascicularis, have been studied for their pharmacological activities, such as anticancer [2] , anti-hyperglycemic [3] [4] [5] [6] , antihyperlipidemic [7] , and antiviral [8, 9] . In the current study, the ethyl acetate portion of P. utilis showed significant antiinflammatory activity, and was chosen for further phytochemical investigation.
After bioactivity-guided fractionation of the extract of P. utilis leaves, 19 compounds were obtained, consisting of seven triterpenoids (17), five steroids (812), four cyclohexenone derivatives (1316), two benzenoid glycosides (17 and 18), and one lignan (19) . Among these components, one new lanosterol-type triterpenoid (1) was elucidated according to the interpretation of HRESI-MS, and spectroscopic data. The other isolated compounds were identified by comparison of their spectral data with that published. Furthermore, their anti-inflammatory, anti-oxidative and cytotoxic properties were evaluated. 13 C NMR and DEPT spectra. Due to the above information, 1 was implied to be a lanosterol-type triterpenoid.
The planar structure of 1 was confirmed and identified as a 28-norlanosterol by the COSY and HMBC correlations (Fig. 2a) . The COSY fragments of H 2 -1/H 2 -2/H-3, H-5/H 2 -6/H 2 -7/H-8 and H 2 -15/H 2 -16/H-17, and the HMBC correlations of H 3 -19/C-1, C-5, C-9 and C-10, H 3 -29/C-3, C-4 and C-5, H-11/C-8, C-10, C-12 and C-13, H 3 -18/C-12, C-13, C-14 and C-17, and H 3 -30/C-8, C-13, C-14 and C-15 established a 6/6/6/5-tetracyclic ring moiety with 3-hydroxyl and endo-∆ 9(11) properties. Meanwhile, a primary olefincontained side chain, 2,3-dimethylhept-1-ene, attaching to C-17 was drawn according to the COSY fragment of H 2 -22/H 2 -23 together with the HMBC correlations of H 3 -21/C-17, C-20 and C-22, H 3 -27/C-24, C-25 and C-26, and H 3 -31/C-23, C-24 and C-25.
The stereochemistry of 1 was determined by the NOESY correlations (Fig. 2b) . Referring to literature [10, 11] , lanostanoids biosynthesize along the same pathway, and maintain the same geometry. The junction proton H-5 was assigned an α-orientation, while Me-19 had a β-direction, as usual. The NOESY correlations c Results were presented as mean ± S.E.M. (n = 3). * P < 0.05, ** P < 0.01, and *** P < 0.001 were compared with the control value.
The other isolates were identified as (24S)-24-methyl-25,32-cyclocycloartane-3-ol (2) Anti-inflammatory, anti-oxidative, and cytotoxic activities of the ethyl acetate portion (PU-E), the aqueous portion (PU-H), and the isolates are shown in Tables 13, respectively. Anti-inflammatory ability of these compounds was evaluated by the inhibition of superoxide anion generation and elastase release. Besides, DPPH scavenging capacity was tested for anti-oxidative assay and three cancer cell lines, liver (HepG2), breast (MDA-MB-231), and lung
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Natural Product Communications Vol. 11 (2) 2016 175 (A549), were utilized in the MTT method for cytotoxicity, with Trolox and doxorubicin as the positive controls. However, only PU-E produced significant inhibition of elastase catalytic activity. 19 possessed good DPPH scavenging activity while the other compounds were inactive. c Positive control (2 g/mL).
Experimental
General: Optical rotations were measured with a JASCO P-1020 digital polarimeter, IR spectra with a Perkin Elmer system 2000 FT-IR spectrophotometer, NMR spectra with a Varian VNMR 600 MHz FT-NMR, and high-resolution EIMS data on a Thermo Finnigan MAT95XL-T spectrometer. Silica gel 60 (Merck) was applied for column chromatography (CC). The instrumentation for HPLC contained either a Shimadzu LC-10AT pump and a Shimadzu SPD-20A UV-Vis detector or a Shimadzu LC-20AT and a Shimadzu RID-10A RI detector. 
Extraction and isolation:
The air-dried P. utilis leaves (764 g) were extracted with methanol (3 × 3 L) at room temperature to obtain a methanol extract (89.4 g), which was partitioned with ethyl acetate and water (1:1) to afford an organic portion and a water portion. The organic portion (25.8 g) was subjected to Si-gel CC with gradient elution (n-hexane/CH 2 Cl 2 /methanol = 1:0:00:0:1) and 27 fractions were obtained. Of these, compounds 112 were purified from fraction 7 (4. 
Anti-inflammatory assay:
The ability for anti-inflammation was based on superoxide anion and elastase release, as described in a previous reported method [22] . Cells were activated to release superoxide anions by cytochalasin B (CB, 1 g/mL) for 3 min and then formyl-methionyl-leucyl-phenylalanine (fMLP, 100 nM) for 10 min. To measure the superoxide anion production, equilibrated neutrophils with 0.5 mg/mL ferricytochrome c, and 1 mM Ca 2+ at 37°C for 2 min, following by the addition of the ethyl acetate portion (PU-E), the aqueous portion (PU-H) and the isolated compounds for 5 min. The absorption changes were measured at 550 nm and the calculations were based on differences in the reactions with/without superoxide dismutase (100 U/mL). To measure elastase release, neutrophils were equilibrated with MeOSuc-Ala-Ala-Pro-Val-p-nitroanilide (100 μM) at 37°C for 2 min and treated with PU-E, PU-H, and the isolates for 5 min. The variation was recorded at 405 nm.
Anti-oxidative assay:
The DPPH method [23] was utilized for antioxidative evaluation. Stock solution (1 mg/200 mL) of test compounds, PU-E, PU-H, 3 cyclohexenone derivatives, 2 benzenoid glycosides, and a lignan, were prepared in methanol, then serially diluted to progressively lower concentrations for testing (10, 5, 2.5, 1, 0.1, 0.05, 0.025, and 0.01 mM). The samples and Trolox (the positive control) were reacted with DPPH solution (220 μM) for 30 min and the absorbance changes measured at 517 nm.
Cytotoxic assay: Cytotoxicity was assayed according to the MTT method used in a previous manuscript [24] . HepG2 (1 × 10 4 cells), A549 (5 × 10 3 cells), and MDA-MB-231 (1 × 10 4 cells) were seeded onto 96-well plates and treated with PU-E, PU-H, and the isolates at 20 g/mL concentration. Doxorubicin was used as the positive control. After 72 h, the medium was removed and 100 μL of tetrazolium solution (0.5 mg/mL) was added to each well. The plates were then incubated at 37 °C for 1 h. The MTT dye was removed by the addition of DMSO (100 μL). The absorbance was recorded at 550 nm. 
